FGF9/16/20 and Wnt-5alpha signals are involved in specification of secondary muscle fate in embryos of the ascidian, Halocynthia roretzi.
The tail muscle cells of the ascidian tadpole larva originate from two different lineages, the B- (primary) and A- and b- (secondary) line blastomeres of the eight-cell stage embryo. The primary muscle cells assume muscle fate cell-autonomously with the involvement of a localized muscle determinant, macho-1. On the other hand, fate determination of secondary muscle cells is a non-cell-autonomous process that depends on cellular interactions. In this paper, we investigated the mechanisms underlying fate specification of secondary muscle cells in Halocynthia roretzi. We found that FGF and Wnt5 signals were required. In contrast, the Nodal signal, which is required for specification of A-line muscle cells in another ascidian, Ciona intestinalis, was not necessary for the formation of any secondary muscle cells in Halocynthia embryo. Therefore, Halocynthia and Ciona show distinctly different mechanisms for generation of the secondary lineages, despite the fact that embryogenesis appears very similar between these species. We also found that the mechanisms involved in specification of A- and b-line muscle cells were distinct in that the required timing of the FGF signal for the A-line muscle cells preceded that for the b-line. Moreover, the inducer blastomeres for specification of these two lineages were different.